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Abstract

Purpose: health-related quality of life (HRQOL) is an important psycho-social characteristic which may impact an indivi-
dual’s ability to manage their chronic disease. We examined the association between HRQOL and antihypertensive
medication adherence in older adults.
Methods: participants were part of a cohort study of older adults enrolled in a managed care organisation and treated for
hypertension (n=2,180). Physical and Mental Component Summary Scores (PCS and MCS) of HRQOL were assessed using
the RAND Medical Outcomes Study 36-item tool. Adherence to antihypertensive medication was assessed with the eight-
item Morisky Medication Adherence Scale.
Results: the mean age of participants was 75.0 ± 5.6 years, 69.3% were white, 58.5% were women and 14.1% had low
antihypertensive medication adherence. Low HRQOL scores were associated with lower levels of antihypertensive medica-
tion adherence in older adults. After adjustment for covariates, those with low PCS and MCS scores were 1.33 (95% CI 1.01,
1.74) and 2.26 (95% CI 1.74, 2.97) times more likely, respectively, to have low antihypertensive medication adherence than
those with PCS and MCS scores in the top 2 tertiles.
Conclusions: low HRQOL may be an important barrier to achieving high medication adherence.
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Introduction

Hypertension is a prevalent and often asymptomatic chronic
disease which affects close to 70 million adults in the United
States [1, 2]. Despite effective medical therapy and evidence-
based treatment guidelines for managing high blood pres-
sure, uncontrolled hypertension remains common [3, 4].
Low antihypertensive medication adherence has been pro-
posed as an important barrier to achieving hypertension
control. Demographic, treatment, clinical and behavioural
factors have been shown to be associated with medication
adherence, and previous studies have indicated that psycho-
social factors are important determinants of antihypertensive
medication adherence in older adults [5–9]. However, the
impact of an individual’s physical and mental quality of life
on their adherence to antihypertensive medications is less
clear, particularly among older adults.

Results from prior studies examining the relationship be-
tween health-related qual ity of l ife (HRQOL) and
antihypertensive medication adherence have been conflicting
[5, 10, 11]. This may be due to variation in both the techniques
used to measure HRQOL and the study populations exam-
ined [12]. To better understand the relationship between
mental and physical HRQOL and medication adherence
in older adults treated for hypertension, data were analysed
from the baseline survey of the Cohort Study of Medica-
tion Adherence among Older Adults (CoSMO), a study of
community-dwelling adults 65 years of age and older.

Methods

Study population and timeline

The primary goal of CoSMO is to investigate factors that
influence adherence to antihypertensive medication in old-
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er adults; the study design and baseline characteristics
have been published previously [13]. In brief, adults,
65 years and older with essential hypertension, were ran-
domly selected from the roster of a large managed care
organisation (MCO) in Southeastern Louisiana. Recruit-
ment was conducted from 21 August 2006 to 30
September 2007: 7,020 patients were identified for screen-
ing, 3,545 met the eligibility criteria after a telephone
screening and 2,194 were enrolled (31% of those identi-
fied for screening and 62% of those deemed eligible after
telephone contact). For the current analysis, 14 partici-
pants who reported their race to be other than white or
black were excluded. CoSMO was approved by the Ochs-
ner Clinic Foundation’s Institutional Review Board and
the privacy board of Humana, Inc., and all participants
provided informed consent [13].

Study measures

Trained research staff administered the baseline CoSMO
survey over the telephone and the interview lasted 30–
45 min. Specific to this analysis, the survey included assess-
ment of socio-demographic and clinical factors in addition
to medication adherence, HRQOL and reduction in pre-
scribed antihypertensive medication use due to cost. In
addition, information regarding co-morbid conditions and
number and frequency of antihypertensive medications
filled was obtained from the administrative and pharmacy
databases of the MCO.

Patient characteristics

Socio-demographic and clinical characteristics obtained by
participant self-report included marital status, age, race, co-
morbid conditions, educational attainment, height and
weight and duration of hypertension. To assess whether par-
ticipants reduced their antihypertensive medication use due
to cost, we included a question, ‘In the last year, have you
ended up taking less antihypertensive medication than was
prescribed because of the cost?’. Body mass index was cal-
culated as weight in kilogrammes divided by height in metres
squared, and age was dichotomised into two groups (65–74
vs. ≥75 years) with approximately half of the study popula-
tion in each group. Marital status was collapsed into two
categories: married (currently married or co-habitating) and
not married (currently divorced, separated, widowed or
never married). The number of antihypertensive drug classes
that participants were taking in the year prior to their base-
line interview was extracted from pharmacy fill data, and the
Charlson co-morbidity index score was constructed from
administrative claims data [14].

HRQOL

HRQOL measures the extent to which a person’s day-to-
day life is affected by their health and includes the physical,
emotional and social impact of disease [15]. We assessed

HRQOL using the RAND Medical Outcomes Study 36-
item tool. The tool is comprised of 36 questions that meas-
ure four physical health subscales (physical functioning, role
limitations due to physical health problems, bodily pain,
general health perception) and four mental health subscales
(social functioning, role limitations due to emotional pro-
blems, mental health and vitality) and has previously been
used to measure HRQOL in similar populations [16, 17].
Physical and Mental Component Summary Scores (PCS
and MCS, respectively) were created using standard norm-
based scoring methods [16]. Scores on each of the eight
subscales were calculated and standardised to the US popu-
lation. Per established coding guidelines, seven participants
were excluded from the analysis because they answered
<50% of items on any of the eight subscales. Subscales
were then weighted and aggregated to create PCS and
MCS summary scores, which were standardised to a mean
of 50 and a standard deviation of 10 in the normal US
population. Lower scores on HRQOL scales indicate limita-
tions in the ability to perform daily activities and work due
to reduced physical or emotional functioning, interference
with normal social activities, feelings of nervousness and de-
pression, body pain that is severe and limiting, poor
perception of personal health and persistent feelings of fa-
tigue. Because no previously established cutpoints for
defining low PCS and MCS scores are available, participants
were categorised as having low PCS and low MCS if their
score was in the lowest tertile of the distribution for the
current study population (≤38.2 and ≤53.2 for PCS and
MCS, respectively).

Medication adherence

The primary outcome for the current analysis was self-
reported medication adherence, which was assessed using
the eight-item Morisky Medication Adherence Scale
(MMAS-8). The MMAS has been determined to be reliable
[19] and significantly associated with blood pressure control
(P < 0.05) in individuals with hypertension (i.e. low adher-
ence levels were associated with lower rates of blood
pressure control) [13, 19] and to have high concordance
with antihypertensive medication pharmacy fill rates [18].
Scores on the MMAS can range from zero to eight, with
MMAS scores of <6, 6 to <8 and 8 reflecting low, medium
and high adherence, respectively [18, 19].

The medication possession ratio (MPR) was used in sen-
sitivity analyses to provide an objective measure of
adherence to antihypertensive medication. Data for the
MPR was acquired from pharmacy fill data (i.e. the number
of prescribed pills that an individual filled from a pharmacy)
of the MCO in the year prior to the survey date. The MPR
was calculated as the sum of the days’ supply of prescribed
antihypertensive medications obtained between the first and
last pharmacy fill, divided by the total number of days in that
period. The MPR was calculated for each antihypertensive
medication class and averaged across all classes to assign a
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single MPR to each participant. MPR values of less than
0.8, a previously published cutpoint, were designated as
non-persistent [13, 18, 20, 21].

Statistical analysis

Characteristics of CoSMO participants were calculated for
those with and without low MCS and PCS Scores and
compared using chi-square tests. Mean HRQOL values
on the eight mental and physical subscales were calculated
for each of the MMAS-8 antihypertensive medication ad-
herence groups (low, medium and high), using analysis of
covariance (ANCOVA) to adjust for covariates. Trends in
HRQOL values across groups were then assessed by
ANCOVA, modelling medication adherence groups as a
continuous ordinal variable. The relationships between di-
chotomised PCS or MCS scores and MMAS-8 levels were
assessed using separate multinomial logistic regression
models (using high antihypertensive medication adherence
as the reference group). Sensitivity analyses were con-
ducted to determine the association of low PCS and
MCS scores with the outcome of non-persistent MPR.
For MPR analyses, associations were determined using lo-
gistic regression models with adjustment for covariates.
Subgroup analyses were also performed to determine the
consistency of results across age, race and gender groups.
All models were adjusted for age, gender, race, education
and marital status. Analyses were performed using SAS 9.1
(Cary, NC).

Results

The mean age of CoSMO participants was 75.0 ± 5.6 years,
69.3% were white, 58.5% were women, 56.7% were married
and 79.3% had a high school education. Also, 63.0% had
been diagnosed with hypertension for 10 or more years,
49.6% had two or more co-morbid conditions and 51.2%

had filled three or more classes of antihypertensive medica-
tion in the year prior to their baseline survey. Using
published MMAS-8 cutpoints, 14.1% of participants had
low, 34.2% had medium and 51.7% had high antihyperten-
sive medication adherence.

Table 1 shows characteristics of CoSMO participants by
Physical and Mental Component Summary Scores. Partici-
pants with low PCS scores were more likely to be women,
have lived with hypertension for 10 or more years, to be
filling three or more classes of antihypertensive medica-
tions, to be overweight or obese, to have two or more
co-morbid conditions, to report reducing antihypertensive
medication use due to cost and less likely to be a high
school graduate. Participants with low MCS scores were
more likely to be women, to be filling three or more
classes of antihypertensive medications, to have two or
more co-morbid conditions and to report reducing antihy-
pertensive medication use due to cost, but less likely to be
white, to be married and to be a high school graduate.
Figure 1 shows the adjusted mean HRQOL values by
MMAS-8 category for the four physical health subscales,
four mental health subscales and the aggregate MCS and
PCS scales. On each subscale, mean HRQOL scores were
highest among participants with high medication adherence
and lowest among those with low medication adherence
(for PCS, MCS and each subscale, P < 0.005 for the trend
across adherence levels).

Among participants with low PCS scores, 15.8% had low
and 37.7% had medium antihypertensive medication adher-
ence, compared to 13.4 and 32.5% of those without low
PCS scores (P=0.003). For participants with low MCS
scores, 20.2% had low and 38.2% had medium antihyper-
tensive medication adherence, compared to 11.2 and
32.2% of those without low MCS scores (P < 0.001). After
adjustment for socio-demographic characteristics and reduc-
tion in antihypertensive medication use due to cost, having
low PCS and low MCS scores were associated with lower

Table 1. Characteristics of CoSMO participants by Physical and Mental Component Summary scores

PCS score MCS score

Lowa

n=717
Not low
n=1,456

Lowa

n=717
Not low
n=1,456

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
≥75 years old, % 51.2 47.8 51.5 47.7
Women, % 63.3** 56.0 63.9*** 55.8
White, % 69.0 69.5 63.9*** 72.1
Married, % 54.1 58.2 51.9** 59.3
High school graduate, % 73.9*** 82.0 74.2*** 81.9
Reduced antihypertensive medication use due to cost 4.9* 2.9 7.5*** 1.6
Hypertension duration ≥10 years, % 67.9** 60.7 62.5 63.3
3 or more classes of hypertensive drugs, % 61.1*** 46.1 55.2** 49.1
Co-morbid index score ≥2, % 64.2*** 42.5 55.5*** 46.8
Body mass index: ≥25 kg/m2, % 82.9*** 73.6 77.1 76.4

aParticipants were categorised as having low PCS and low MCS if their scores were in the lowest tertile of the distribution for the study population (≤38.2 and ≤53.2,
respectively).
PCS, Physical Component Summary Score; MCS, Mental Component Summary Score.
*P < 0.05, **P < 0.01, ***P < 0.001.
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antihypertensive medication adherence (Figure 2). Results of
subgroup analyses showed that associations between
HRQOL and antihypertensive medication adherence were
consistent across race, gender and age groups (data not
shown).

Results were also consistent when analyses were repeated
using non-persistent MPR as the medication adherence out-
come. Among participants with low PCS scores, 33.3% had
a non-persistent MPR, compared to 24.0% of those without
low PCS scores (P < 0.001). Among participants with low
MCS scores, 30.4% had a non-persistent MPR, compared
to 25.3% of those without low MCS scores (P < 0.05). After
multivariable adjustment, those with low PCS and MCS
scores were 1.25 (95% CI 1.01, 1.54) and 1.38 (95% CI
1.12, 1.71) times more likely, respectively, to have a non-
persistent MPR than those without low MCS and PCS
scores.

Discussion

In the current study, participants with low PCS and MCS
HRQOL scores were more likely to have low or medium
antihypertensive medication adherence, even after adjust-
ing for age, race, education, gender and marital status.
The associations remained consistent in subgroup ana-
lyses and when the outcome was defined using both
a self-report adherence measure and an adherence
measure based on pharmacy fill data.

These results add to the literature in that they reveal a
relationship between physical and mental measures of
HRQOL and antihypertensive medication adherence in old-
er adults. Previous studies assessing the relationship between
HRQOL and medication adherence have produced conflict-
ing results. In a sample of geriatric patients, no relationship
was detected between HRQOL and self-reported antihyper-
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Figure 1. Mean HRQOL scores by antihypertensive medication adherence level.
Values are adjusted for age, race, gender, education, and marital status. For each scale, P < 0.005 for trends across medi-
cation adherence levels. HRQOL = Health Related Quality of Life, PCS = Physical Component Summary Score, MCS = Mental
Component Summary Score. Low, medium and high antihypertensive medication adherence were defined as Morisky Medi-
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tensive medication adherence [10]. In a separate sample of
hypertensive adults ages 35–80 years, weak negative correla-
tions were identified between self-reported medication
adherence and HRQOL [11]. A third study of hypertensive
patients ages 25–92 showed that adults with lower MCS
scores had correspondingly lower adherence to their antihy-
pertensive medications; however, this relationship was not
significant in adjusted analyses [5]. Our study suggests that
an association exists between low HRQOL and low antihy-
pertensive medication adherence in a large sample of
community-dwelling adults older than 65 years.

HRQOL may be associated with low antihypertensive
medication adherence for numerous reasons including pa-
tients’ attitudes towards taking medications and their
psycho-social well-being [21–24]. The exact mechanism
through which HRQOL is associated with medication ad-
herence is unknown; however, HRQOL appears to be
part of a complex web of psycho-social characteristics which
can negatively impact a patient’s ability to manage their
chronic disease. Previous studies conducted among patients
with diabetes have linked HRQOL to factors identified as
precursors to medication adherence, including patients’ be-
liefs that they are able to carry out a behaviour (self-efficacy)
[25], their attitudes and knowledge about disease treatment
[26], their perceived level of competence [25] and their over-
all outlook on life (optimism) [27]. Further research is
needed to understand the mechanisms through which
HRQOL affects adherence to antihypertensive medications
and ultimately cardiovascular health.

This analysis showed that both physical and mental mea-
sures of HRQOL are correlated with antihypertensive
medication adherence, with stronger associations seen in

the mental, social and emotional domains. These results cor-
respond with those of previous studies which identify
clinical depression and the presence of depressive symptoms
as important correlates of antihypertensive medication ad-
herence in patients with chronic disease [7–9]. In the
CoSMO sample, participants who reported that they felt
tired and worn out all the time (assessed via the vitality
subscale), had frequent interference with normal social ac-
tivities due to emotional problems (assessed via the social
subscale), experienced problems with work or daily activ-
ities due to emotional problems (assessed via the
emotion role functioning subscale) and constant feelings
of nervousness and depression (assessed via the mental
subscale) had increased odds of lower antihypertensive
medication adherence. These results suggest that older
adults with hypertension who have worse emotional well-
being may also have lower adherence to antihypertensive
medications.

Study limitations and strengths

The results presented are observational. Because the data are
self-reported, there is potential for misclassification. Also,
the cross-sectional nature of these analyses does not allow
the direction of the associations to be determined. The study
population was a selected one: recruitment of participants
was restricted to English-speaking older adults with health
insurance living in one region of the US. Only 31% of pa-
tients in the MCO who were identified for screening agreed
to enrol in the study (62% of those deemed to be eligible
after telephone contact), thus, there is the possibility that se-
lection bias may be present.

0.1 1 10 0.1 1 10

Low PCS Score Low MCS Score 

  High Adherence 

      Medium vs. High Adherence 

         Low vs. High Adherence 

      1.34 (1.10, 1.64) 

      1.33 (1.01, 1.74) 

     1.54 (1.27, 1.91) 

      2.26 (1.74,2.97) 

  High Adherence 

      Medium vs. High Adherence 

         Low vs. High Adherence 

                  1.00 (ref) 
                  1.00 (ref) 

Odds Ratio* Odds Ratio* 

Figure 2. Odds ratios for low and medium antihypertensive medication adherence associated with low PCS and MCS scores.
*Odds Ratio’s are adjusted for age, race, gender, education, marital status, and reduction in antihypertensive medication use
due to cost.
PCS = Physical Component Summary Score, MCS = Mental Component Summary Score.
Low, medium and high antihypertensive medication adherence were defined as Morisky Medication Adherence Scale scores
<6, 6 to <8 and 8, respectively. Participants were categorized has having low PCS and low MCS if their scores were in the
lowest tertile of the distribution for the study population (≤38.2 and ≤53.2, respectively).
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This study has many strengths, including its large sam-
ple size and broad data collection. Also, because the
CoSMO sample is limited to community-dwelling older
adults in an MCO, confounding by access to care and
health insurance is reduced. The inclusion of both self-re-
ported medication adherence behaviour and pharmacy fill
data allowed us to confirm our results using objective
measures. The consistency of our findings using self-re-
port and pharmacy fill data to assess adherence is
noteworthy. These findings reduce the possibility that
the relationship between low HRQOL and low antihyper-
tensive medication adherence using MMAS-8 is due to
reporting bias or chance. Scores on mental and physical
HRQOL scales in this study were comparable to those re-
ported in other populations of older adults. Specifically,
trends in norm-based scores among participants in the
CoSMO cohort were similar to those from the Medicare
Health Outcomes Study (HOS), a large cohort of
177,714 older (65+) adults enrolled in a Medicare Managed
Care Program [28]. In both the HOS cohort and in the
CoSMO cohort, scores on scales measuring physical health
were consistently lower than the general population means
of 50, and scores on scales measuring mental and emotional
health were closer to US population means of 50. This is
not surprising, given that previous studies have shown that
physical HRQOL declines with increased prevalence of
chronic disease and advanced age [10, 29]. Mental HRQOL
has been shown to remain more stable — even with advan-
cing age and increased chronic conditions [29].

Conclusions

In the current analysis, older adults with low physical and
mental HRQOL were more likely to have lower adherence
to antihypertensive medications, whether adherence was
measured by self-report or pharmacy fill. HRQOL may
be an important factor in understanding antihypertensive
medication adherence, with mental, emotional and social
domains having the greatest impact. Further research is
needed to clarify the longitudinal relationship between
HRQOL, antihypertensive medication adherence and
health outcomes in older adults and to determine whether
improvements in quality of life can lead to corresponding
increases in antihypertensive medication adherence and im-
provements in cardiovascular health outcomes.

Key points

• Low HRQOL scores were associated with lower levels
of antihypertensive medication adherence in a cohort
of older adults.

• The mental, social and emotional HRQOL domains had
the greatest impact on adherence to prescribed antihy-
pertensive medications.

• Associations remained consistent when adherence was
measured using both pharmacy fill data and self-report.
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